A simple, inexpensive slide agglutination test correctly identified the serogroup to which 38 Legionella pneumophila strains belonged, and distinguished them from two atypical, Legionella-like organisms.
Legionella pneumophila (formerly, Legionnaires disease bacterium) is the etiological agent of legionellosis, a disease with at least two syndromes: Legionnaires disease and Pontiac Fever (3, 4) . Four L. pneumophila serogroups can now be distinguished with the direct immunofluorescence (DFA) test in which conjugated rabbit antisera are used (5) . The same four serogroups can also be differentiated with the indirect immunofluorescence test in which human antibodies are measured, although indirect immunofluorescence can also recognize common antigens (6, 7) . The number of L. pneumophila serogroups will undoubtedly increase as the number of strains isolated from human and environmental sources increases. In addition, we recently described four strains of atypical Legionella-like organisms (ALLO) that are serologically distinct from each other and from L. pneumophila serogroups 1 to 4 (2). At least some of the currently recognized ALLO cause severe disease which is indistinguishable clinically from Legionnaires disease. In the laboratory, they can be differentiated from L. pneumophila by deoxyribonucleic acid hybridization, gas-liquid chromatographic profiles, fluorescence when grown on charcoalyeast eptract (CYE) agar, and DFA.
DFA has been extremely useful in providing a diagnosis of Legionnaires disease when suitable specimens (i.e., lung tissue) were available (1). It has also been a valuable tool in defining the serological diversity of L. pneumophila and in identifying the isolated organism before gasliquid chromatography and deoxyribonucleic acid homology studies could be completed. The usual lag time between development of a new DFA procedure and its widespread use has been shortened since the Center for Disease Control began to provide L. pneumophila DFA reagents on request. The other requirements of the test fluorescence microscopes and competent microscopists-are available in many laboratories.
Laboratories not appropriately equipped now depend on reference laboratories to do DFA testing of tissue and to identify the serogroup of the isolated organism. The studies reported below suggest that a slide agglutination test (SAT) can be used as an alternative to DFA to serogroup isolates of L. pneumophila and ALLO.
Antisera for the SAT were prepared in rabbits as follows. Strains of L. pneumophila serogroup 1 (Philadelphia 1 strain), 2 (Togus 1), 3 (Bloomington 2), and 4 (Los Angeles 1), and ALLO group I (Wiga) were inoculated from frozen rabbit blood suspensions onto CYE agar slants, which were then incubated in a candle extinction jar at 35°C for 2 days. The growth on each slant was suspended in 2.0 ml of sterile distilled water and placed in a boiling water bath for 30 min. CYE agar plates that had been inoculated with 0.2 ml of the boiled suspension were sterile after being incubated as described above for 14 days. Each suspension was adjusted in 0.1 M phosphate-buffered saline (pH 7.2) to a concentration that was estimated visually to be equivalent to a McFarland no. 6 standard, and the resulting vaccine was stored at 4°C. Rabbits were injected subcutaneously on day 1 with 1.0 ml of vaccine, intramuscularly on day 38 with 1.0 ml, intravenously on day 72 with 0.5 ml, and intravenously on days 84, 98, and 120 with 1.0 ml. 1+ (barely visible) . Table 1 shows the results of testing the five vaccine strains with homologous and heterologous group-specific antisera. All SAT reactions were group specific as shown by the absence of agglutination with heterologous antisera. (Negative results were also obtained with preimmunized rabbit sera, not shown.) One lot of group 3 antiserum reacted weakly (1+) with group 2 antigen. This cross-reaction was removed without affecting the homologous group 3 reaction by adsorption with Togus 1 heat-killed cells for 30 min at 37°C at a ratio of 1:5 (volume of cells/ volume of serum).
A total of 38 L. pneumophila strains and two ALLO strains were serogrouped correctly by the SAT (Table 2) . Agglutination was observed in only one test between an antigen and an antiserum with specificity for a heterologous serogroup (Atlanta 1, serogroup 2 antigen and ALLO group I antiserum). However, the heterologous reaction was < 1+, and the homologous reaction was 4+.
These data indicate that the SAT is a good alternative to DFA in serogrouping L. pneumophila and in distinguishing L. pneumophila from ALLO group I strains. The SAT is simple and specific and requires no expensive equipment or conjugates. DFA will undoubtedly continue to be the method of choice in testing tissue specimens for the presence of L. pneumophila and ALLO, but when DFA cannot be used, and the organism is subcultured onto artificial media and a pure isolate is obtained, SAT offers a convenient and quick method of determining the 
